Five new nitrogenous compounds were isolated from the Malayan Alstonia angustifolia and their structures determined based on interpretation of spectroscopic data.
compounds tend to co-elute during isolation and are frequently obtained as a mixture, usually with the type-B macroline form (ketone) predominating. Since the majority of the signals in the 1 H and 13 C NMR spectra of both type-A and -B macroline alkaloids are overlapped, the presence of the minor type-A macroline (aldehyde) may sometimes escape detection. Not all compounds of this type are obtained as non-resolvable mixtures, some, such as 16hydroxyalstonal and 16-hydroxyalstonisine [7] , 16-hydroxy-N(4)demethylalstophyllal oxindole and 16-hydroxy-N(4)-demethylalstophylline oxindole [7, 10] , are resolvable and are obtained as pure compounds by chromatography.
As in the previous pair of compounds (4 and 6) , angustimalines B (7) and C (8) were also isolated as an inseparable mixture, which resisted further fractionation, with the type-B isomer (8) predominating by a five-fold excess. The UV spectrum showed an absorption maximum at 260 nm, while the IR spectrum showed bands for hydroxyl (3391 cm -1 ), ,-unsaturated carbonyl and enol ether (1614, 1650 cm -1 ) functionalities. The EIMS showed the molecular ion at m/z 237 (isomeric with 4 and 6), while the fragment ion observed at m/z 193 (base peak) can be attributed to the loss of CH 2 =CHOH. As in the case of 4 and 6, most of the hydrogen signals of 7 (type-A) and the corresponding signals of 8 (type-B) were coincident in the 1 H NMR spectrum (Table 1) , except for the signals of H-13 (aldehyde-H for 7, vinylic-H for 8), which were clearly distinguishable, while the H-6 and H-9 signals of both compounds were only partially resolved. In the 13 C NMR spectrum (Table 2) , the majority of the corresponding signals were coincident, except for the signals due to C-10, C-11, C-12, and C-13.
In the case of angustimaline (4), the relative configuration at C-4 was established from the observed H-4/H-7 reciprocal NOE, which indicated -OH substitution at C-4 [2] (Figure 1 ). In the case of 7 and 8, the observed NOEs for H-4/H-3, N-Me, and the absence of NOEs for H-4/H-7, indicated -OH substitution at C-4 ( Figure 2 ). Compounds 7 and 8 are, therefore, the C-4 epimers of compounds 6 and 4, respectively.
Another pair of nitrogenous compounds isolated as a mixture was angustimalines D (9) and E (10), with the type-B form, 10, obtained as the major isomer in 5-fold excess. In this case, however, partial resolution of the mixture, resulting in a pure sample of 10 with a mixed fraction containing enriched 9, was eventually achieved by normal phase HPLC (SiO 2 , EtOAc/hexanes) using a deactivated column.
Angustimaline E (10) was obtained as a light yellowish oil. The UV spectrum showed a maximum at 254 nm (log ε 3.90), while the IR spectrum showed bands for ,-unsaturated carbonyl and enol ether (1651, 1615 cm -1 ) functions. The EIMS of 10 showed a molecular ion at m/z 207 (base peak), the odd mass consistent with the presence of a single nitrogen. Other significant fragment peaks were observed at m/z 192 (MCH 3 ) and 164 (MCOCH 3 ). HREIMS measurements gave the formula C 12 H 17 NO 2 . COSY and HMQC experiments showed the presence of the partial structure NCHCH 2 CHCH 2 CHCHCH 2 , corresponding to the C-2C-3C-4C-5C-6C-7C-8 unit.
The 1 H NMR spectral data (Table 1) showed the presence of a low field one H singlet at δ 7.56, attributed to an olefinic-H associated with a vinyl ether function, an N-methyl singlet at δ 2.32, and a methyl ketone singlet at δ 2.17. The 13 C NMR spectrum ( Table 2) As in the case of the previous pairs of compounds, the 1 H NMR and 13 C NMR data for the aldehyde or type-A isomer, 9 (Tables 1 and  2) , can be extracted from the NMR spectra of the mixture containing enriched 9 obtained from HPLC. As before, most of the signals in the 1 H NMR spectrum are either overlapped or coincident, except for the signals due to H-9 (methyl) and H-12 (aldehyde-H for 9, vinylic-H for 10), while the signals for H-8 are only partially resolved. The 13 C NMR spectrum showed overlap of the corresponding pairs for most of the signals except for the signals due to C-9, C-10, and C-12.
The origin of these compounds remains enigmatic, although a simple assumption is that they are probably derived from fragmentation of a macroline type precursor. It is also likely that the type-A and type-B isomers derive from ring closure of a common precursor (e.g. 11 and 12 from 13).
Experimental
General: Optical rotations were determined on a JASCO P-1020 automatic digital polarimeter. IR spectra were recorded on a Perkin-Elmer RX1 FT-IR spectrophotometer. UV spectra were obtained on a Shimadzu UV-3101PC spectrophotometer. EIMS and HREIMS were obtained at Organic Mass Spectrometry, Central Science Laboratory, University of Tasmania, Tasmania, Australia. HRESIMS were recorded on an Agilent 6530 Q-TOF mass spectrometer. HPLC was carried out using a Waters 600 multisolvent delivery system equipped with a Waters 486 UV detector. 1 H and 13 C NMR spectra were recorded in CDCl 3 using TMS as an internal standard on a JEOL JNM-LA 400 spectrometer at 400 and 100 MHz, respectively. 
Extraction and isolation:
Extraction of the stem-bark (8 kg) and partitioning of the concentrated EtOH extracts with dilute hydrochloric acid (5%) were carried out as described in detail elsewhere [11] . The alkaloids were isolated by initial column chromatography on silica gel using CHCl 3 with increasing proportions of MeOH, followed by rechromatography of the appropriate partially resolved fractions using centrifugal preparative TLC. Solvent systems used for centrifugal preparative TLC were Et 2 O, Et 2 O/MeOH (100:1) (NH 3 -saturated), Et 2 O/MeOH (25:1) (NH 3 -saturated), and CHCl 3 /hexanes (NH 3 -saturated) (2:1). Final purification of a mixture of compounds 9 and 10 required HPLC (Spherisorb ® column, 5μm, 10 x 250 mm). The column was eluted with EtOAc/hexanes (isocratic: EtOAc/hexanes (1:1), at a flow rate of 3 mL/min to afford pure 10, with a mixed fraction containing enriched 9. The yields (mg kg -1 ) of the alkaloids were as follows: 4 (0.64), 6 (0.16), 7 (0.25), 8 (1.25), 9 (0.16), and 10 (3.0). 
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